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FAILURE MODES EFFECTS AWALYSIS [FMEA) - CRITICAL HARDHARE —
. {UMSER: P2-1G-URGL % AUTACRENT -
FAGD 7 &F &
SUBSYSTEM RAME: LANIING CECELERATICN - “RAG FARECHUTE :
REVISION : 2 02/06/92
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PART NAME PART MUMBER
VENDOR SAME VENDOR NUMBER
LRU : MALN DRAG 2ARACHUTE ASSEMBLY MCE21-0076-0001
[RYIH 212000
srU : REEFING LINE CUTTER MUg21-2076-7011
TRAYINSROEERTS RESEARCH 412003
~ pART DATA

-.-----___.,...—-.___-.-—.-__.._-__.._.___________...,.....-_.___._.___.__.__._..___.._..,_____,._._.______.___“...__ -

EXTELDED DESCRIPTION OF PART UJHDER AMALYSIS:

QUARTITY OF LIKE I[TEMS: 2
TG0

. © @ FUNCTIOH:
THE CUTTER ASSEMBLY 15 A SMALL CYLINDRICAL PYRCTECHNTC DEVICE MOUNTET
ALONG WITH THE REEFING LINE AT ThE CANOPY SXIRT. A FOLE IN THE CUTTER
BUDY ALCOMMODATES THE REEFING LINE., 4 LAWYARD GRERATED FIRING BIN 1S
WSED TG INITIATE THE PYRQ TIME-DELAY TRAIN, AFTER THE TRAIN HAS ELRNEQ
FOR THE REQUIRED TIME, (T IGMITES A PONDFR CHARSE WHICH DRIVES A
CUTTING BLADE AGAINST THE ANVIL AND SEVERS THE REEFING LINE.

M) REEFING LIKE CUTTERS ARE USED TO SEVER THE SINGLE REEFING LINE; IF
UNE CUTTER FAILS, THE OTHER {RECUNODANT) CUTTZR WJOULD SEVER THE LINE,
THE TIME BETWEEN SEAR PIN EXTRACTION AND LINE SEVERANCE {TIME DELAYY 15
3.0 70 4.8 SECONDS.



2AGE: 1 PRINT DATE: C27nes92

FATLURE 1OBES EFFECTS ANALYSIS {FMEA} -- LRITICAL FAILURE mODE

NUMEER: P2-16-0RG1-02

REVISTON# £ 02/06/%2
SUBSYSTEM: LANDING DECELERATION — ORAG PARACHUTE
LRU :MAIN ORAG PARACHUTE ASSEMBLY CRITICALITY OF THIS

ITEM NRAME: REEFING LINE CUTTER FAILURE MOCE;3/3

a.-.._—-...---_-.-_-__...-.u_-..-_...____......____....------—.—.———.---._..-___——-—.- e o

FAILURE MODE: '
REEFING LINE CUTTER ACTIVATES PREMATURZLY,

MISSIOM PHASE:
e PrELAURCH
DI LE-OCELT

VERICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLLMBIA
: _03  DISCOVERY

s 104 ATLANTIS
.05 ENDEAVOUR

CALUSE: '
MECHANTCAL FAILURE, HAMDLING /PACKING ERROR, TIME .JELAY TMPROPER
TFERATICN

CRITICALITY 1/1 DURIMG INTACT AEORT OHLY? YES

_—.--.-_._._.--—.—.-_..-.__,.__.___.-——-.-.---.-_-..—...--_-——-._-_——-.--.___..___---__....-.._______—-.____

REDUKDAKCY SCREEN A} N/A

BY N/A
C) M/A
PASS/FAIL RATIOHALE:
A}
B}
C)

__...__....__._._..___-._..-__._,..-__-.-.-_.__..____._._._.____._..______________..-.-._.___.....-__..-.-..__——-.-_._
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(&) SUBSYSTEM:
JRAG CELTE [NFLATES IN ONE STAGE.

(B) INTERFACING SUBSYSTEM(S):
NO EFFECT
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SagE: S PRINT [ATE: 0D2/05/92

FALLURE MOUES EFFECTS AHALYSIS (FMEA) -- CRITICAL FAILURE MEODE
NUMBER: P2-16-DRG1-02 SI5U2TCS
ATTACHMENT -
FAZC 9 [F 53
a (C) MISSION:
SEZ (D)

mw {0) CREW, VEHICLE, AND ELEMENT(S):
RONE IN MORMAL MISSICH, POSSIELE 0SS JF CREW/YEHICLE CURING INTACT
SBCRT [N SOME OFF-NOMINAL CHUTE DEPLOYMENTS, [.E., HIGH SPEED/MALN GEA
TCUCHOCHN.  THE LARGE PITCH-UP MAY [EGRADE HANDLING GUALITIES TC THE
EXTENT OF LOSS €F CONTROL.

(E) FUMCTIOMAL CRITICALITY EFFECTS:
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----------------------------------------------------------------------------

m (A) DESIGH:
THE TWD REEFING LINE CUTTERS &R INSTALLZD [Y PICKETS 180 JEGREES APART
GN THE DRAG CHUTE SKIRT BAND AND EACH IS ACTUATED BY & LENYARD ATTACHEN
~1 A SUSPENSION LINE. PULL FORCE TO RELEASE THE CUTTER SEAR PIN I3 15
T0 55 LB. THE CUTTERS ARE INSTALLED IN TRE DRAG CHUTE SACK IN
ACCORDANCE WITH APPROVED PROCEDURES TO PRECLUDT PREMATURE ACTIVATION,
AND ARE EMVIRONMENTALLY PROTECTED WITHIN THE PA0¢, TSE TIME OELAY
COWPOUND 1S BETWEEN TRE PRIMER CAP AND SLADE PROPELLANT. STMILAR
CUTTERS WERE L'SED IN THE PARACHUTES OF THE APOLLO EARTH LANDING SYSTEM.

= (B) TEST:
GUSLIFICATION TEST: 38 REEFING LINE CUTTERS WERE SUBJECTED 7O THERMAL
LYLLE TESTS BETWEEM -120 F AND +100 7 WITH A FINAL L0 MINUTES AT +135 ©.
TEN JNITS WERE FIRED AT AMBIENT TEMPERATURE, 10 UNITS AT LOW (-25 F)
TEMPEATLRE, TEN UNITS AT HIZH {+13% F} TFMFERATURE. CHE MARGINALLY
LAAJZD JNIT, ONE STRUCTURAL MARGIN UNTT &ND ONE “OCKED SHUT UNET WERE
“IAZD. THREE URITS WERE FIRED AFTER AN 8-£030T DROP TEST.

ACLEPTANCE TEST: EACH CUTTER WILL BE SUBJECTE] TO EXAMINATION OF
PRCIUCT, LEZKAGE TEST, X-RAY AND H-RAY THSPECTTON, AND WEIGHT CHECK.
TEN PERCENT OF UNITS OR 10 UNITS MIMIMUM N EACH LOT WILL BE FIRED IN
LOT ACCCPTANCE TEST.

a {C} INSPECTIOH:
RECE[VENG INSPECTIOM
RAW MATERIAL I3 VERIFTED 8y INSPECTION TO ASSURE SPECIFLED SHUTTLE
REQUIREMENTS ARE 3SATISFIED.

CON™AMINATION CONTROL

CONTAMINATION CONTRGL AND CORROSTCN PROTECTION PROCESSES &RE VERIFIF
BY INSPECTION,

pz-"5 - 3
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2AGF; s FRINT DATE: C2/06/492

FAILMRE MODES EFFECTS AMALYSIS (FMEA) -- CRITTCAL FATLURE MODE ca0zrge .
HUF'iEER: PE"].E‘DF;EI-J‘LE ATTECAWEYT - °

YAGE 6D 5F 43

ASSEMBLY/ TNSTALLATICN

FARTS ARE X-RAYED AND N-RAYED TO VERIFY CORRECT ASSEMBLY AND PRESENCE
| 9F ALL DETAIL PARTS AND EXPLGSIVMES, WISUAL INSPECTION, IRENTIFICATION

PERFORMED, AND PARTS PROTECTICH WERIFIED 3Y INSPFECTION.

NORJESTRUCTIVE EVALUATION
X-RAYS AMD N-RAYS ARE REVIEWED 37 VENDDR, OCAS, NASA JUALITY, AND
ENGINEERING.,

CRITICAL PROCESSES

SELLZCTEQ MANUFACTURTMG/ASSEMBLY STEPS MRE IDEMTIFIFCY 2y 4ada cUunL[TY
ASSURANCE AND VERTFIED BY GOVERNMINT INSFECTION AS MAYNATORY [RSIECTICN
POLATS [MIPS),  ALL MANUFACTURING PROCZSSES, SUCH AS WELDING, FLATING,
HEAT TREATING, PASSIVATION, AND ANOOIZING GRE VERIFIZD 37 INSPECTICH.

HAKDL ING/PACKAGING
STURAGE ENVIRONMEMTS ARE MONITORED AND WERIFIEJ 3Y INSPECTION,

ACCERPTANCE
<0CCWELL SCLRCE INSPECTION WIVNESSES ACCZPTANCE TESTING.

m (0) FAILURE HISTORY:
MOME TO DATE

= (E)} OPERATICHMAL HSE:
| HOME
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RELIAGTLITY EMGINEERING: 0O, M, MAYHE
JESISN ENGINEERING T L. LOWRY
QUALTTY MANAGER : UL J. BUYTNER
NASA RELIABILITY :

HASA SUBSYSTEM MANAGER :

HA3A QUALITY ASSURANCE
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